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Abstract 
The effectiveness of using the Wratten #12 filter to enhance the fluorescein pattern when judging the 
central pooling of rigid gas permeable (RGP) contact lenses is well established. As a money saving 
option, students at Pacific University have been using a substitute filter produced by a lighting company at 
1/100 of the cost. The use of this alternative filter to judge fluorescein patterns has been done without 
scientific support of its efficacy. To compare these two filters, a subject was fit with RGP contact lenses 
of various base curves. Observers were asked to judge the degree of central pooling in diopters by 
comparing their view to a photometric scale. The filters and lenses were changed in a random order in a 
double blind fashion. Although no statistical difference was found between the performance of these two 
filters, their correlation was lower than expected. We believe the theater filter is a useful inexpensive tool 
that will enhance the observed image when eva I ua ting fluorescence patterns. 
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Abstract 
The effectiveness of using the Wratten #12 filter to enhance the fluorescein pattern 
when judging the central pooling of rigid gas permeable (RGP) contact lenses is well 
established. As a money saving option, students at Pacific University have been using a 
substitute filter produced by a lighting company at 1/100 of the cost. The use of this 
alternative filter to judge fluorescein patterns has been done without scientific support of 
its efficacy. To compare these two filters, a subject was fit with RGP contact lenses of 
various base curves. Observers were asked to judge the degree of central pooling in 
diopters by comparing their view to a photometric scale. The filters and lenses were 
changed in a random order in a double blind fashion. Although no statistical difference was 
found between the performance of these two filters, their correlation was lower than 
expected. We believe the theater filter is a useful inexpensive tool that will enhance the 
observed image when eva I ua ting fluorescence patterns. 
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Introduction 
Optometrists assess rigid gas permeable (RGP) fluorescein patterns using a variety 
of techniques. They may use a Burton lamp, or a biomicroscope and cobalt blue filter with 
or without a barrier filter. Some practitioners enhance the fluorescein pattern by placing 
yellow barrier filters before the oculars of the biomicroscope to absorb the reflected blue 
light allowing only the yellow fluorescence to be seen by the observer. The effectiveness 
of using the Wratten # 12 filter as a barrier to enhance fluorescein patterns is well 
documented in the literature; 1•2•3 however, no alternatives have been tried. As a money 
saving option, students at Pacific University have been using the Canary 312 as an 
alternative to the Wratten. This filter is produced by Rosco Manufacturing. The use of the 
alternative filter to judge fluorescein patterns has been done without scientific support of 
its efficacy. Our intent is to determine if these two filters perform differently when judging 
central pooling patterns. 
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The alternative filter, derived from an extruded polycarbinate material, was compared 
to the Wratten #12 in three ways. First, transmission curves were taken for both filters and 
compared. Second, central pooling patterns of RGP lenses with various base cUives were 
judged using each filter in a random, double blind fashion. Central pooling was employed 
as the means to compare the two filters because its measure can be quantified and thus 
easily provide the comparison desired. Third, each obsetver was ask to subjectively compare 
both filters with the 0.10 mm steep lens in place and give their preference, if any. 
Methods 
The criteria for our patient was as follows: an experienced, adapted RGP wearer on 
whom a contact lens centered well after blinking; who had less than -0.75 diopter of WTR 
cylinder, with keratometry values between 41.00 and 44.00 diopters, and no significant 
corneal abnormalities. The observers consisted of six practicing optometrists and seven 
fourth year optomet1y students. None possessed any prior knowledge of the experiment or 
its intent. No specific contact lens experience was required and the clinical background of 
the doctors and students varied greatly. Boston Equalens buttons finished by Paracon INC 
were used, the lens parameters are listed in table 1. 
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BC PBV OAD CT 
7.80 -3.00 9.0 0.18 
7.75 -3.00 9.0 0.18 
7.65 -3.00 9.0 0.18 
7.60 -3.00 9.0 0.18 
Table 1 
The patient was fit with the following lenses as compared to his flattest keratomctry 
(K) reading: 0.05 mm steeper, 0.05 nun flatter, 0.10 mm steeper, and 0. JOmm flatter. 
Lenses and filters were labeled in a random order prior to the beginning of the trial to 
avoid experimental bias. One of the four contact lenses was then placed on the right eye. 
Next, one of the barrier filters was placed in front of the oculars on the slit lamp. One 
drop of a 0.125% Sodium fluorescein was instilled using a 25 gauge TB syringe. The 
fluorescein concentration in the eye was monitored every second observer by comparing the 
color of a prepared strip to the tear meniscus on the patient. 
Each observer was asked to judge the central pooling pattern of the contact lens in 
the right eye of the patient, being careful to only touch the focusing knob of the slit lamp. 
The observer was asked to with compare their view to a photo scale representing the 
following fits: equal to the flattest keratometry reading (on K), 0.05 mm steeper than K 
(STK), 0.05 mm flatter than K (FI'K), 0.10 mm STK, 0.10 mm FTK, 0.15 rnm STK, 0.1 5 
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mm FTK, 0.20 mm STK, 0.20 mm FTK. The observer was instructed to tell the 
experimenter which photo most closely approximated the pattern they were observing. No 
other communication was allowed between observer and experimenter. The experimenter 
then wrote down the observer's identification number, and letter of the lens and filter used 
before calling in the next observer. 
Every sixth observer the lens and filters were changed in a random fashion. This 
process continued until all possible lens/filter combinations had been judged by each 
observer. Discussion of pattern types between observers was not allowed. The observers 
were not aware of the filter and or lens changes, they were simply asked to judge the central 
fluorescein pattern. 
Following the above trial, each observer was asked to subjectively compare the 
Wratten filter with the alternative filter while viewing the 0.10 mm steep lens under the · 
same conditions described above. The following question was asked: "Which if either filter 
do you find easier to view this fluorescein pattern, "A" or "B"? The filters were handled by 
the researchers and once again focusing was the only adjustment allowed the observer. 
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Results 
The transmittance curves for both the Wratten and the theater filters c~m be found 
in Figure 1. The graphs show very similar curves with a few subtle differences. 50% 
transmittance occurred at approximately 500 nm in the theater filter and 510 nm in the 
Wratten with equal transmission at approximately 520 nm. The theater filter curve shows 
slightly more variation at the plateau than the Wratten; however, fluctuation remained less 
than 10% at all times. We deemed the curves to be similar enough in transmittance that 
little if any, clinical variation could be explained by the transmittance curves alone. 
The statistical analysis of the central pooling observations was done using the 
Wilcoxon signed-rank test. The performance of each filter was compared for each lens and 
all lenses combined. A 95% confidence interval was achieved in all comparisons with a Z 
score of 1.623 or less. Correlational 
coefficients were also derived for 
each lens and all lenses combined. 
The correlations range from a low of 
0.058 with the 0.10 (STK) lens to a 
high of 0.626 with the 0.05 (STK) 
lens. The correlation for all lenses 
taken together was 0.462. For a 
complete table of statistical values 
see Table 2. 
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Our final question was, "Which if either filter do you find easier to view the pattern 
with, 'A' or 'B'?" The most frequent response we received was "equal." Six respondents 
claimed they could appreciate no difference between the Wratten and theater filters. Five 
respondents felt the theater filter enhanced the fluorescein pattern better and two selected 
the Wratten as the better filter. Qualitatively the observers had a very difficult time making 
this decision. The frequent response was, "If I had to choose I could, but there is very little 
difference, if any, between them". Although the theater filter was chosen five times while 
the Wratten only twice, the ovetwhelming impression given by the observers was that little 
if any difference could be found between these two filters while viewing the 0.10 mm STK 
lens. 
Lens Lens Lens Lens all 
7.80 7.75 7.65 7.60 Lenses 
z 0.539 1.623 0.284 0.284 1.526 
r -0.171 0.181 0.626 0.58 0.462 
Table 2 
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Discussion 
When looking at the subjective impression of our obse1vcrs and the 'ti-ansmission 
cuJVes, the conclusion that the theater filter is an acceptable option to the Wratten # 12 
filter as a fluorescein barrier filter seems valid. The analysis becomes more complex when 
taking into account the "objective" clinical trial. The claim can be made that there is no 
statistically significant difference between these filters (95% confidence); however, the more 
important question is, do they perform the same clinically? This question can best be 
answered by looking to the correlation values. With an overall correlation of 0.462 it is 
apparent that significant differences in performance occurred during our trial. We believe 
the differences can be explained by the lack of experience of several of our obseiVers, 
resulting in inconsistent responses, and by the low number of obse1vers, making sampling 
errors more likely. In spite of the lower than expected correlations, we feel that enough 
evidence exists for contact lens practitioners to evaluate the usefulness of this alternative 
filter. At an approximate cost of 15 cents each, we'll let you be the judge! 
An Alternative to the Wratten #12 Filter 10 
References 
1. Courtney RC. Predicting ocular intolerance of a contact lens solution by use of a filter 
system enhancing fluorescein staining detection. International Contact Lens Clinic 1982 
Sept/Oct; 9 (5):302-310. 
2. Cox I, Fonn D. Interference filters to eliminate the surface reflex and improve contrast 
during fluorescein photography. ICLC 1991 Sept/Oct; 18:178-181. 
3. Justice J, Soper J. An improved method of viewing topical fluorescein. Transactions of 
the American Academy of Ophthalmology 1976 Sept/Oct;81 (5):927-928. 
Acknowledgments 
We would like to thank Bradley M. Coffey, O.D. for his assistance in the statistical analysis 
of our data and Niles Roth M. Opt., Ph.D. For his work on the transmission cures of the 
Wratten and Cana1y filters. 
